58                                      ENERGY
Hitherto the principles of mechanics have usually been discussed in the text-books only in terms of constant mass-quantities. Indeed, there is no college-treatise yet come to the writer's attention which gives to the student even an inkling of the fact that the mass-factor in energy may be—to say nothing of the fact that it always is—just as variable and active a factor as the space or motion factor. For the purposes of applied mechanics this is quite sufficient; but so soon as the general field of energetics is entered—as it must be by every modern student in even the specialized branches of engineering, wherein are constantly met transformations between heat, work, chemical and electrical energies—the method promptly becomes disqualified. The student should be taught, as soon as any general energetic concepts whatever are presented, which is usually in the study of thermodynamics, in the junior year, that the mass-factor of energy is just as frequently and widely a variable as is any other; and that the mass-factor is not merely mass, but may be anything between the first and second powers of mass.
To accomplish this, between the course in the elements of applied mechanics (usually taught as a part of the general course in physics) and the course in thermodynamics, should be inserted a separate course upon the true elements of mechanics and mechanical energetics, as outlined above. The approximate formulae of applied mechanics the student is to continue to use in his engineering problems. The true formulae are to furnish him with his concepts of truly natural mechanical action, with which he is to interpret the obscure phenomena of thermal, chemical and electrical interactions.
In this, the basic fact now needing especial emphasis is that when energy is imparted to mass it may find embodiment therein in either of two general ways; and in nature these two ways occur, not only with equal frequency, but always in combination. First, it may increase the relative velocity of motion, or space of separation, of mass-portions which are already in separate existence; that is, it may increase the intensity of energy. Secondly, it may subdivide mass which was previously unified into newly separated mass-pairs, into each of which is injected a first measure of relative separation or relative motion, or both; that is, it may increase the ex-tensity of energy.
It has been too commonly taught that only when we raise